Nowadays, there is a growing interest in developing alternatives for replacing fossil 2 sources due to unknown petroleum availability, high worldwide demand for chemicals 3 and energy and concern about climate change. Besides, there is a need to develop 4 methods to decrease global greenhouse gas emissions by consuming feedstock produced 5 by plant growth photosynthesis, neutral in terms of CO 2 balance. 1 In fact, at the 6 beginning of the 20 th century, many industrial materials such as dyes, solvents and 7 synthetic fibers were made from trees and agricultural crops 2 . Later, after the discovery 8 of inexpensive fossil fuels, our society became dependent on petroleum derivatives.
9
Nowadays, the new concept of biorefinery 3 has emerged pursuing the integration of the 10 production of fuels (biofuels), heat and electricity (biopower) and platform molecules 29 and UZAR-S2, 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 without the addition of a tin source.
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Commercial zeolite ZSM-5 (Zeolyst International, Si/Al=25) and microporous 8 titanosilicate materials (JDF-L1, AM-4, ETS-10, UZAR-S1 and UZAR-S2) were also 9 used. JDF-L1 and AM-4 were synthesized at 230 °C for 24 h by a seeded secondary 10 growth procedure using the following molar compositions: SiO 2 :TiO 2 :Na 2 O:H 2 O 11 4.2:1:2.9:101 and 4.2:1:2.9:68, respectively. To obtain UZAR-S1 and UZAR-S2, the 12 layered materials were protonated in the presence of acetic acid and swollen using 
28,29
Besides, ETS-10 crystals of about 400 nm in size were prepared according to 17 previously reported procedures 24 by hydrothermal synthesis at 230 ºC for 24 h, using 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Catalytic reaction

17
The conversion of sugars to methyl lactate was performed by dissolving 225 mg of autoclave and heated to 160 ºC for different times in a rotary oven.
22
After the reaction time, the catalyst was recovered by centrifugation and the reaction 23 products were quantitatively measured by mass detector gas chromatography (GC-MS). The yields of the different products were determined based on the internal standard Assay Kit, Sigma).
11
In the reusability experiments, the recovered catalyst was washed with methanol at 12 room temperature and dried in an oven at 60 ºC overnight prior to reuse. products identified by GC-MS, a possible reaction pathway has been developed (Fig. 4) .
17
In an alcohol medium (methanol), hexoses such as glucose suffer retro-aldol reactions glucose to methyl lactate. The yields of the quantified products are presented in Table 2 .
5
Sn-MCM-41 provides the highest methyl lactate and total yields of 43 % and 59 %, respectively, demonstrating that Sn-MCM-41 has a pore system sufficiently large for 7 glucose to enter. Conventional MCM-41 is considerably less active for the reaction than of C-C bonds of glucose (Fig. 4) Fig. 4 ).
2
The evolution with time of the catalytic performance of Sn-MCM-41 was also 3 studied ( Fig. 5) . At short times, the yield of methyl lactate increased with time. Sn-MCM-41 was tested in three consecutive catalytic cycles to evaluate its 12 reusability (Fig. 6) . The methyl lactate yield was slightly reduced, the first, second and and pore volume decreased after use (Table 1) , consistent with the slight activity 3 decrease. The TEM of the used catalysts (Fig. 3e) shows the pore structure of MCM-41 4 with no appreciable changes in the morphology.
5
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